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R B I Engineering

October 26, 2020

City of Las Vegas
Flood Control

333 N Rancho Dr.
Las Vegas, NV 89106

RE:  Certification Letter for Paper and Digital Plans for the
Technical Drainage Study for Summerlin Village 22 Parcels C and D

Mr. Sung,

This letter has been provided as certification that the paper version of the plans match the
digital PDF plans on the CD submitted with the drainage study.

Sincerely,

R C | Engineering

Ak (| el

Rick J. Read, P.E.

500 S Rancho Drive, Suite 17 - LasVegas, NV.89106 - Main 702.453.0800

www.RCINEVADA.com




f V]
CITY OF LAS VEGAS PATE: { |
INTER-OFFICE MEMORANDUM November 30, 2020

.A'/

TO: FROM: 1 \

Land Development Services Albert Sung, (P EN

Department of Building & Safety Flood Control Project\Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO: \

Summerlin Village 22 - Parcels C and D RCI Engineering
Cross Streets: | NWC Desert Foothills Dr & Kestrel Creek Ave. | Woodside Homes Nevada LLC
File Number: F:\Depot\DSMemos\DS5381A.doc Bart Anderson, P.E., DevCo

Parcel Number: | 137-14-410-011 and 137-14-410-012
Zoning Action:

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal | 10/30/2020 | 11/11/2020 & See Comments Below $400.00 | 4050406: $400
11/30/2020
TOTAL FEES (LDDRS): | $400.00 —
REMARKS:
The Drainage Study for the subject project has been reviewed and:
is approved subject to conformance to all City standards and the following conditions:
X must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
is conditionally approved subject to Clark County Public Works Department
concurrence.

1. Provide a copy of the zoning/planning conditions associated with this site with the next submittal to
verify compliance with conditions. Flood Control will not issue conditional approval of the drainage
study without the associated zoning/planning conditions (issued by the City Council). Any associated
conditions of approval that revise the site drainage parameters will require that the drainage study be
revised and resubmitted.

2. The subject development is under the premise of flood protection by the improved perimeter streets,
Kettle Ridge Drive, Kestrel Creek Avenue and Desert Foothill Drive and the associated facilities. No
occupancy permit of the houses will be issued prior to the substantial buildout of the perimeter
facilities.

3. Show the Flow Depth and Velocity values from Appendix C for the adjacent streets Kettle Ridge
Drive, Kestrel Creek Avenue, and Desert Foothills Drive on Figures 5 and 6.

4. The inverts for the storm drain mainline to Desert Foothills Drive model do not match the inverts
shown on the plans.

Sheet P-7: The HGL for the lateral for DI#5 model does not match the HGL shown on the plans.

Provide calculations for the interim condition swales and all proposed riprap.




11.

Revise all callout of proposed drop inlets to include only the length of the inlets without adding the
number of grates. There were projects constructed in which the contractors followed only the number
of grates without double checking the total length whether matching the length callout. Shorter inlets
were constructed as a result. Review and revise accordingly.

On all pertinent grading plans, it is not clear whether all the proposed inlets are shown to be within a
roll-curb or L-curb. Revise the grading plans to show transition of roll-curb to L-curb clearly for all
drop inlets.

Unit 1: Sheet G-4: Provide the top of grate elevation (TG) of the existing 4'x12’ Type 2 drop inlet.

. Unit 1: Sheet G-4: Provide a cross section to show the grading at the 4’ x 12’ inlet to support that the

weir calculation provided adequately reflect the flow capture.

Address in a worst case scenario that if the Type 2 inlet is totally clogged, is there an emergency
overflow path available and the adjacent houses will not be inundated. Also, what is the maximum
ponding depth at the inlet if it is totally clogged?

12.Unit 1: Sheet G-6: The west side of the Glide Drive to Kestrel Creek Avenue does not provide

13.

14.

15.

16.

17.

18.

adequate freeboard to the 100-year flow depth in Kestrel Creek Avenue. Note that the hump must
provide a minimum of six inches (6”) of freeboard. Review and resolve in the next submittal.

Unit 1: Construction Note #27: Clearly specify the wrought iron fence/gates to be installed per
Uniform Standard Drawing 425.S1.

Unit 2: Sheet D-2: Section 23 does not show the hatching for the 3 course solid grouted wall.

The engineer must provide a table on the grading plans that shows a quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected.

Private streets must be public drainage easements. Provide a note on the grading plans “Note: All
private streets are P.U.E., Public Sewer Easements and Public Drainage Easements to be privately
maintained by HOA”.

All drainage easements must be public drainage easements to be privately maintained and common
lots to be labeled on the grading plans and to be dedicated as such in the final map.

Add a note in all pertinent sheets for the construction of all storm drain drop inlets per a newly
adopted USDCCA Drawing No. 421 (Stormwater Quality Management Stamp and Sign Detail).

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a

water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S:  T20S/R59E/14
HDR/AYS AREA  K-14
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Summerlin Village 22 Parcels C and D Date: October 2020

Location of Development:  a) Descriptive (Cross Streets) North/South: Desert Foothills Drive
East/West: Kestrel Creek Avenue

b) Section: 14 Township:20 South Range: 59 East
¢) APN ; 137-14-410-011, 137-14-410-012

Name of Owner: Woodside Homes of Nevada LLC
Telephone No.:_702-889-7824 Fax No.: E-Mail Address:

Address: 4670 South Fort Apache Road, Suite 200, Las Vegas, NV 89147

Contact Person-Name: _RickJ. Read, P.E. Telephone No.: 702-453-0800
* E-Mail Address: rread@rcinevada.com Fax No.: 702-453-0801

Firm: RCI Engineering

Address: 500 South Rancho Drive, Suite 17 Las Vegas, Nevada 89106

Type of Land Development/Land Disturbance Process:

Rezoning 1 | Subdivision Map O] | Clearing and Grading Only
|| Parcel Map X Planned Unit Development ] | Other (Please specify below)
Large Parcel Map ] | Building Permit
1.Total Owned Land Area: At Site: 23.9 acres Being Developed/Disturbed: 23.9acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [[] Yes** No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? ] ves** No

4.Proposed type of development (Residential, Commercial, Etc.); Residential
5. Approximate upstream land area which drains to the subject site: 0 acres

6. Has the site drainage been evaluated in the past? YES [ NO Ifyes, please identify documentation:

Update #1 to the Flood Control Master Plan Update Summerlin West Planning Area
7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:

East into storm drain in Desert Foothills Drive and south into storm drain in Kestrel Creek Avenue

8. Briefly describe your proposed schedule for the subject project: ASAP

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
the subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

*New Required Field
**Review and concurrence of the Clark County Regional Flood Control District is required.

Revision Date

Engineer’s!eal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Summerlin Village 22 Parcels C and D Map ID:

Firm Name: RCI Engineering Engineer: Rick Read, P.E.
Address: 500 South Rancho Drive, Suite 17

City: Las Vegas State: Nevada Zip: 89106
Phone Number: 453-0800 Fax Number: 453-0801

Property Owner: Woodside Homes

Address: 4670 South Fort Apache Road, Suite 200

City: Las Vegas State: Nevada Zip: 89147

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to the
local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed for
compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit the extent
of the information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

If items are not applicable for the subject site, provide N/A.

. GENERAL REQUIREMENT:

Yes No
Design Manual Standard Form 1 with the engineer’s seal and signature.
Design Manual Standard Form 4.
X 2 copies of the 24” x 36” Drainage Plan.

N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

Reference: STANDARD FORM
2

Adopted August 12, 1999 -1- 0:\4320_Woodside\0010_V22_CD\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS

Yes No

X A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

X A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities
and Environmental areas with the site delineated.

X On-site drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.

X Vicinity Map with local and major cross streets identified and a north arrow.

X

Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.

lll. DRAINAGE PLAN

Yes No
Sheet size: 24" x 36” sealed by a registered engineer in the State of Nevada.

Minimum scale: 1" =60’

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

Engineer’s/consultant’s address and phone number.

Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

X X | XXX X| X X| X| X|X

Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the street.

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -2- 0:\4320_Woodside\0010_V22_CD\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
Existing contours encompassing the site and 100 feet beyond with spot elevations for important
X locations, where appropriate.
X Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
X Proposed typical street sections.
N/A " streets with off-set crowns.
Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns and
X slopes.
X Property lines.
X Right-of-way lines and widths, existing and proposed.
X Existing improvements and their elevations.
Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm peak
X flows at basin concentration points.
X Concentration points and drainage flow direction with Qo0 and V100 and D1oo in streets.
Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-
X year and 100-year flows.
X Location and cross-section of street capacity calculations.
X Cross-sectional detail for channels, including cutoff wall locations.
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, ditches,
swales, storm drain systems, unimproved and improved channels, and culverts, etc.) stating size,
X material, shape, and slope with plan and profile and HGL calculations.
Existing and proposed drainage easements and widths shown with sufficient detail. A cross sectional
X detail must be provided that shows appropriate lining and reinforcement.
N/A" | ocation and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
Wrought iron gate is required for flows > 10 cfs.
.N/A Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999 -3- 0:\4320_Woodside\0010_V22_CD\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood)
X must be shown with adjacent ground elevations. Flood Walls with 8-inch concrete masonry unit.
X Building and/or lot numbers.
X

Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

Limits of existing floodplain based on current FIRM or best available information; limits of
N/A  proposed floodplains based on best available information.

For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each lot;
BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum of 18
N/A inches above BFE.

N/A

Appropriately elevated “humps” 6 inches above the 100-year water surface elevation at site
accesses Where the intent is to protect the site from the Qoo flows.

Street slopes for perimeter and interior streets. The minimum slope is 0.4 percent.

IV. HYDROLOGIC ANALYSIS

Yes No

Appropriate soil information and Soils Map for existing and future conditions with subbasins and
X property delineated.

N/A Input and output information for existing conditions from computer models (HEC-1 or TR-55). The

flow routing diagram must be provided with HEC-1 models.

Input and output information for future conditions from computer models (HEC-1 or TR-565). The
X flow routing diagram must be provided with HEC-1 models.
X Use of correct precipitation values in and around the McCarran Airport Rainfall Area.

A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
X supporting assumptions, and calculations.

A summary table of storm water flows showing basin area, Q1o and Quoo for both individual basins and
X combined basin flows, where acceptable.

Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.

On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -4- 0:\4320_Woodside\0010_V22_CD\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST
V. HYDRAULIC ANALYSIS
Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
N/A  calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide “d x v” products for the Q100 and Q1o flows representing the worst case for interior
X and all perimeter streets. Q1o0d x v <8. Qiod x v <6 and 12 foot dry lane for rights-of-way > 80
feet. Calculations must be labeled by street name as indicated on the Grading Plan.
A summary table of interior and exterior street capacity calculations showing the street name, Q1oo
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
X foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
N/A  factor. (Assume the lower half of the opening is plugged.)
Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set
finish floor elevations. Hydraulic calculations must include submerged weir, superelevation and tee
X intersection losses, where appropriate.
Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to drainage
X easements must always be provided with 18 inches of freeboard above the Q100 weir height or flow
depth, whichever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA Zone
N/A A flood zones.
e Field survey data.
e Input and output information.
e Plotted cross-sections based on survey with proper encroachments.
e A map showing the location of the cross-sections.
e Analysis of both sub- and super-critical flow segments.
e Asummary table and a discussion of the results in the text of the report.
X Provide a 50 percent clogging factor in the capacity calculation for drop inlets.
Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
X drain pipes in public rights-of-way, including headwater pool inundation.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -5- 0:\4320_Woodside\0010_V22_CD\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx




Technical Drainage Study Summerlin Village 22 Parcels C and D
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Technical Drainage Study Summerlin Village 22 Parcels C and D
Woodside Homes

l. INTRODUCTION

Woodside Homes is proposing to develop a 23.9 acre site as a single family residential
project located on the west side of Desert Foothills Drive. Between the COS-2 wash and
Kestrel Creek Avenue in Village 22 of Summerlin. The overall Project will consist of 110
single family residences with onsite open space, landscaping, and perimeter block walls.
The Project will be built as 2 Units. Unit 1 will include construction of 49 lots with full
improvements and with rough grading for Unit 2. The Unit 2 improvement plans are not
being submitted with this submittal. Unit 2 will be constructed in the future and will include
full improvements for an additional 61 Lots. The Unit 2 drainage patterns have been
addressed in the ultimate conditions analysis and an Update letter to this Project will be
submitted with the Unit 2 improvement plans in the future. The purpose of this report is to
accompany the civil improvement plans for Unit 1, to provide detailed hydrological and
hydraulic analyses for the site, and to determine adequate protection for the Project from
offsite and onsite flows. The following tasks were performed in the preparation of this
report:

. Identify previous drainage studies for the project site and surrounding areas.

* Identify the FEMA floodplain designation for the project site.

* Estimate runoff generated for the peak onsite 10-year and 100-year return
period storms for existing, proposed, and ultimate conditions (offsite flows
are referenced).

* Recommend drainage facilities to protect the project from storm runoff.

L. LOCATION AND DESCRIPTION

The Project is located in Section 14, Township 20 South, Range 59 East, M.D.M., in Las
Vegas, Nevada. The site is located on the west side of Desert Foothills Drive and on the
south side of the COS-2 Wash in Village 22 of Summerlin. Kestrel Creek Avenue and
Kettle Ridge Drive border the Project on the south and west. The COS-2 wash on the
north will remain unimproved and a future trail will be constructed along the north property
line of the Parcels C and D. There is an existing interim channel and future Summerlin
Village 31 street improvements that borders the project on the west. The Unit 2
improvements will be addressed in the Unit 2 Drainage Study Update at a later date. The

phase line has been included on Figure 2.

RCI Engineering 1
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Technical Drainage Study Summerlin Village 22 Parcels C and D
Woodside Homes

The site is presently undeveloped with sparse vegetation. The proposed development will
consist of residential housing with Type A drainage. The project will include lots with an
average lot size of around 6,000 square feet. The Project will have a gated entrance from
Kestrel Creek Avenue. Interior streets will be private with private surface maintenance.
The entrance road will be a 65-foot private roadway with a continuous cross slope from
west to east, “L” Type curb and gutter, median island, a 5-foot detached sidewalk and
landscaping on both sides. The majority of the interior residential streets will consist of a
41-foot wide private roadway with a normal crown section, Roll type curb and gutter and
a 5-foot wide sidewalk on one side. Perigrin Point Avenue will be 34 feet wide with “R”
curb and gutter and a 4 foot sidewalk on 1 side. There is a short stub street (High Perch
Street) that will be 36-feet wide with Roll Curb and gutter.

ll. FEDERAL EMERGENCY MANAGENMENT AGENCY (FEMA) FLOOD HAZARD

ANALYSIS

Figures 3 was reproduced from the Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map (FIRM) containing Community Panel Numbers 32003C2150E
and 2125E, dated September 27, 2002. Review of the FIRM panels shows that the Project
is currently located within a Zone X. Zone X areas are defined as areas outside of the
100-year floodplains; areas of 100 year flood with average depths of less than 1 foot or
with drainage areas less than 1 square mile; and areas protected by levees from 100 year

flood. Therefore, the project is not located within a FEMA-designated Special Flood
Hazard Area (SFHA).

Iv. CLARK COUNTY REGIONAL FLOOD CONTROL

DISTRICT FACILITIES

Figure 4 is reproduced from Figure F-22 of the 2018 Clark County Regional Flood Control
District (CCRFCD) Master Plan Update (Reference 1, hereinafter referred to as the 2018
MPU). This figure depicts the project site in relation to existing and proposed CCRFCD
facilities. As shown on the figure, the site is not adjacent to any CCRFCD Facilities. The
nearest facility is GOB3 0000 in Lake Mead Boulevard which is approximately 650 feet
northeast of the project. Therefore, the Project is not located near or adjacent to a

CCRFCD facility and concurrence will not be required for this drainage study.

RCI Engineering 4
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Technical Drainage Study Summerlin Village 22 Parcels C and D

Woodside Homes

V. HYDROLOGY

The methodology presented in this study is in compliance with the CCRFCD Hydrologic

Criteria and Drainage Design Manual (Reference 2, hereinafter referred to as the Manual).

Model Description - The watersheds were modeled using the SCS Unit Hydrograph
method within the U.S. Army Corps of Engineers HEC-1 Flood Hydrograph Package
(Reference 3).

Precipitation - The project site lies outside of the McCarran Rainfall Area as delineated
in the Design Manual on Figures 503 and 506. The 10-year and 100-year point
precipitation values for the project will be 1.82 inches and 3.40 inches during a 6-hour
storm event, respectively. This equates to a 0.55 ratio between the 10-year and 100-year
storm events and matches the precipitation values from the Conceptual Study and fourth
Update. (See Appendix A)

Since the drainage area for the project will be less than 8 square miles, an SDN 3 design
storm distribution per Table 503 of the Manual was selected for use in the HEC-1 computer

model.

Curve Numbers (CN) —The soils information for this Project was referenced from the
Fourth Update and then checked with the NRCS Website. The site is comprised of soil
type 155 Cave. The Natural Resource Conservation Service has identified the major
hydrologic rating for that soil as “D”. Pertinent soils information from the NRCS Website

has been included in Appendix A.

For the given soils, CN values were determined from the appropriate columns of Table
602 of the Manual. Existing conditions storm flows have been referenced and will be
discussed in detail in the existing conditions section of this report. For the ultimate
conditions, the developed site was modeled with a CN value of 95 (Commercial, since the
most of the lots are 6,000 square feet). For the interim conditions, the site was modeled
with CN values of 90.8 and 93.3 with both onsite subbasins being partially rough graded.
CN calculations have been included in Appendix A.

RCI Engineering 7
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Drainage Areas and Flow Patterns - The subbasins and flow patterns used in the
hydrologic modeling for ultimate conditions and for the interim conditions used electronic
files of the grading plans for the Project and for the surrounding improvements constructed
by Summerlin.

Lag Time - The lag time (TLAG) is described as the time between the center of mass of
rainfall and the time of peak discharge from a basin. Lag time can be related to time of
concentration (Tc) by the following relationship: TLAG = 0.6(Tc). The time of
concentration (Tc) is defined as the time required for runoff to flow from the most remote
part of the basin area to the outlet of the basin or a design point under consideration. The
procedure for calculating Tc is outlined in Section 602 of the Manual. Lag time calculations

for the drainage subbasin has been included in Appendix A on Standard Form 4.

EXISTING CONDITIONS

Existing conditions for the site and surrounding area have been referenced from the
Technical Drainage Study For Western Segment Las Vegas Beltway From Summerlin
Parkway to Cheyenne Avenue by G. C. Wallace Engineering (Reference 4, hereinafter
referred to as the Beltway Study). A copy of Figure 5 from the Beltway Study showing
Parcel C and D site has been included in Appendix C. Parcels C and D was modelled as
a part of Subbasin X-6N in the existing condition as shown on FIG5 in Appendix C. Since
the overall existing conditions for Village 22 has been approved with the Beltway Study
and is being referenced for this study, no existing condition hydrologic analysis has been
provided.

ULTIMATE CONDITIONS

Figure 6 depicts the ultimate condition flow patterns and the storm drain plan for the
Project. The ultimate condition HEC-1 model has been included in Appendix A. Table 1
summarizes the ultimate condition 100-year and 10-year flow rate for the project site.
Prorated storm flows and all hydraulic calculations will be addressed in the Prorated Storm
Flows and Hydraulics section of this report. The site has been graded to drain west to

Desert Foothills Avenue which matches the existing drainage patterns for the Project site.

RCI Engineering 8
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TABLE 1
ULTIMATE CONDITIONS
HEC-1 MODEL SUMMARY

SUBBASIN OR CP* BASIN AREA (AC) 100 YR (cfs) 10 YR (cfs)
ON1 7.15 29 15
ON2 16.74 65 33

*See Figure 6

Storm drain has been designed to intercept a portion of the storm runoff from the site and
convey the intercepted flows to an existing 36-inch RCP in Kestrel Creek Avenue. Kestrel
Creek Avenue was designed as a portion of the technical drainage study for Summerlin
West Village 22 Kestrel Creek Avenue (Street |): Desert Foothills Drive to Kettle Ridge
Drive (Street J), by Atkins (Reference 5, hereinafter referred to as the Kestrel Creek
Study). The Kestrel Creek Study was approved by the CLV on December 2, 2019. The
hydraulics for that storm drain system will be addressed in the Prorated Storm Flows and
Hydraulics section of this report. The site has been designed to drain to northeast corner
of the site where there is an existing 4-foot by 12-foot NDOT Type 2 catch basin and 42-
inch RCP at the northeast corner of the Project site. All flows from the site with the
exception of the flows directed to Kestrel Creek will drain to the existing 42-inch RCP from
Desert Foothills Drive. The existing NDOT inlet and 42-inch RCP were designed as a part
of the technical drainage study for Summerlin West Village 22 Desert Foothills Drive Fleet
Wing Avenue (Street G) to Lake Mead boulevard, by Atkins (Reference 6, hereinafter
referred to as the Desert Foothills Study). The Desert Foothills Study was approved by
the CLV on December 2, 2019.

The existing improvements for Kettle Ridge Drive on the west were designed as a part of
the Technical Drainage Study for Summerlin West Village 22 Kettle Ridge Drive (Street J)
Fleet Wing Avenue (Street G) to Lake Mead boulevard, by Atkins (Reference 7, hereinafter
referred to as the Kettle Ridge Study). The Kettle Ridge Study final approval was issued
by the CLV on March 19, 2019 and CCRFCD concurred with that study on March 5, 2019.
As shown in that drainage study and plans included in Appendix C, the site is protected
from offsite storm flows by the street improvements and interim riprap lined channel. The
hydraulics for that street section will be addressed in the Prorated Storm Flows and

Hydraulics section of this report.

RCI Engineering 9
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INTERIM CONDITIONS

Figure 6 depicts the interim condition onsite subbasins and flow patterns for the Project.
The interim condition HEC-1 model has been included in Appendix A.  Table 2
summarizes the interim condition 100-year and 10-year flow rate for the site. The site is
being broken into two units for development purposes. Under interim conditions the
entrance from Kestrel Creek Avenue and the south half of the site will be constructed with

the Unit 1 improvement plans.

TABLE 2
INTERIM CONDITIONS
HEC-1 MODEL SUMMARY

BASIN AREA

*SUBBASIN OR CP (AC) 100 YR (cfs) | 10 YR (cfs)
INT1 7.15 26 12
INT2 16.74 62 30

*See Figure 5

The rough grading for Unit 2 will be constructed at the same time as the full residential
improvements are constructed for Unit 1. The Hec-1 model for the interim conditions has
been enclosed in Appendix A. The interim condition hydrologic calculations use the same
drainage subbasins and lag lengths, but the CN values have been prorated and revised
for a portion of the basins to be newly graded conditions in the Standard Form 4 and the
HEC-1 model. The 100-year and 10-year runoff produced by the site will be less than in
the ultimate condition. Since the ultimate conditions storm flows are the worst case, all
storm drain and developed street hydraulic calculations for this study will be based on the
ultimate conditions storm flows. The perimeter walls and all of the storm drain for the

project site will be constructed with the Unit 1 improvement plans.

In the interim conditions normal depth calculations were performed for the rough graded
streets. There will be approximately 17 cfs (25% of INT2) at Section B during a 100-year
storm event. The velocity of the 100-year storm flow will be 3.97 feet-per-second which
is considered non-erosive. The will be approximately 35 cfs at Section A during a 100-
year storm event. That is 55 percent of Subbasin INT2 which drains to that location. The
velocity of the 100-year storm flow will be 4.99 feet-per-second which is considered non-

erosive. Ariprap pad will be constructed where the full street improvement meet the rough

RCI Engineering 11
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grading to prevent undercutting of the street improvements.

There will be a 100-year storm flow of 100 cfs draining in the COS-2 wash on the north.
That was determined in the Desert Foothills Study. Pertinent excerpts from the Desert
Foothills study have been included in Appendix C. An Update has been or will be
submitted to CLV in the near future from Atkins Engineering for the Desert Foothills Drive
Study. In that Study Atkins Engineering has determined that there will be 100 cfs in the
COS-2 Wash and that the 42-inch stub to the Parcels C-D site is capable of handling 97
cfs. Please see the Atkins exhibit in Appendix C along with an e-mail explaining the update

that has been provided by Atkins Engineers.

Normal Depth calculations have been performed for the wash along the north. In most
cases the 100-year storm flow of 100 cfs determined by the Desert Foothills analysis by
Atkins Engineering will drain away from the Project site. Please see the normal depth
calculations in Appendix B. There is one section of the natural wash where the 100-year
storm flows will drain right along the north property line of Parcels C and D. That occurs
at Cross Section C. Riprap is proposed along that section of the wash and the riprap will
be extended 3-feet below the wash to prevent undercutting. Please refer to Section 19 on

Sheet D-1 of the improvement plans.

RCI Engineering 12
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Technical Drainage Study Summerlin Village 22 Parcels C and D

Woodside Homes

PRORATED STORM FLOWS AND HYDRAULICS

Prorated storm flows from this study were calculated to model the ultimate conditions
onsite discharges to design points. Please see the prorated basins on Figure 5 Ultimate
Conditions Drainage and Storm Drain Map. Calculations are based on the overall 100-
year storm flow from Subbasins ON1 and ON2 and then divided by the acreage to
determine how much runoff per acre will be produced. The acreage of each Prorated
Basin is then multiplied by the cfs/acre which equals the cfs per Prorated Basin.
Subbasins ON1 and ON2 will generate an ultimate condition 100-year storm flow of
approximately 3.9 cfs per acre (94 CFS/23.89 acres). The Prorated Basins 100-year
storm flows and calculations have been shown on Figure 5.

The majority of the storm flows produced by Prorated Basins PR1, PR2, and PR6 are
intercepted by drop inlets and conveyed south to Kestrel Creek Avenue via storm drain.
There is an existing 36-inch storm drain in Kestrel Creek designed to accept storm flows
from the site. Drop inlets 1 through 6 will intercept a 100-year storm flow of 28 cfs from
those prorated basins allowing a total 100-year storm flow of 2 cfs to bypass the inlets and
drain north and east to Hatchling Avenue. Prorated Basins 3, 4, and 5 all drain to the
northeast corner of the Project and are intercepted by drop inlets and conveyed via storm
drain to an existing 42-inch storm drain line in Desert Foothills Drive. Drop inlets 7 through
12 and an existing four foot by 12-foot NDOT inlet will intercept the remaining 100-year
storm flows of 66 cfs from the site and convey those to Desert Foothills Drive via a 30-
inch RCP and existing 42-inch RCP. Please refer to Figure 5 for a summary of the drop

inlet interception and bypass flow rates along with the 100-year storm drain flows rates.

The site is steep with street slopes ranging from 1.75 percent to as steep as 7.91 percent.
Drop inlets have been placed to keep the 100-year storm surface flow below the top of roll
curb since the majority of the onsite storm flows are draining with velocities that are
erosive. Please see the 100-year Hydraulic Sections Table on Figure 5 and the
Flowmaster normal depth calculations in Appendix B. A description of the flows used in
the calculations is written on the Flowmaster calculations. Drop inlet interception rates,

bypass flows, and the 100-year storm flows in the pipes have been included on Figure 6.
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All drop inlets have been designed with a 50 percent clogging factor per City of Las Vegas
criteria. Standard Form 6 Spreadsheets and drop inlet calculations for the proposed onsite
storm drain have been included in Appendix B. The onsite storm drain conveys the 100-
year storm flow of 66 cfs into the existing 42-inch RCP storm drain from Desert Foothills
Drive and the 100-year storm flow of 28 cfs into the existing 36-inch RCP storm drain from
Kestrel Creek Avenue. The starting HGL for the main line Standard Form 6 spreadsheet
to Kestrel Creek Avenue was set at elevation 80.78 at the top of pipe since the 100-year
storm flows in the downstream storm drain will flow partial during a 100-year storm event.
The downstream storm drain was designed as a part of the Kestrel Creek Study. Sheet
21 from those plans with the starting HGL marked in red has been included in Appendix
C with the Mainline Standard Form 6 spreadsheet.

The starting HGL for the main line Standard Form 6 spreadsheet to Desert Foothills Drive
was set at elevation 9.60 at the top of pipe since the 100-year storm flows in the
downstream storm drain will flow partial during a 100-year storm event. The downstream
storm drain was designed as a part of the Desert Foothills Study. Sheet 24 from those
plans with the starting HGL marked in red has been included in Appendix C with the
Mainline Standard Form 6 spreadsheet. Please note that Atkins Engineering has
determined that the downstream storm drain in Desert Foothills Drive is capable of
conveying 97 cfs from the Parcels C and D site. Therefore, the 66 cfs in the storm

drain will not have a negative impact to downstream facilities.

The easement at the west end of Hatchling Avenue will serve as the emergency overflow
path for the Project under the unlikely event that all of the drop inlets on the project become
100-percent clogged. A weir calculation for that easement has been conducted and is
included in Appendix B. The weir elevation is set at the top of berm at elevation 2331.
As shown in that calculation the finished floor elevations for Lots 43 and 44 adjacent to
the easement are a minimum of 1.7 feet above the 100-year storm emergency overflow
water surface elevation.

Per City of Las Vegas criteria in the Design Manual, the onsite finish floor elevations shalll
be set at a vertical distance of 6-inches above highest top of curb elevation or twice the
depth of flow in the gutter flow line. Based on the street capacity calculations, the

maximum depth of surface flow in the interior streets for the 100-year storm event will be
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0.39 ft at cross section 4. To meet 2* depth of flow criteria the finish floor elevations should
be set to a minimum of 0.8-feet above highest adjacent flow line elevation. Therefore, the
site criteria will be to set all finish floor elevations a minimum of 6-inches above the highest
top of curb. All finish floor elevations on the Project site exceed this criteria. Additionally
the Energy Grade Line is 0.70 feet and the finish floor elevations for lots 46 and 47 are
above the potential water surface elevation at the intersection. The Energy grade line at
Section 3 is 0.95 feet and the elevations for lots 50 and 51 are above the potential water

surface elevation at the intersection.

Based on the calculated street flow characteristics, the Design Manual criteria for depth
(D) and velocity times depth (V*D) to be less than 8 during the 100-year storm event will
be met. Since in all cases the DxV was less than 6 during the 100-year storm event,

10-year cross section calculations were not warranted.

Perimeter streets hydraulics were reviewed to make sure that the site is protected from
storm flows in the adjacent offsite streets. Storm flows in Kettle Ridge Drive have been
addressed in the Kettle Ridge Study. As shown in the reference material in Appendix C,
the maximum depth of 100-year runoff is 0.39 feet deep in Kettle Ridge Drive adjacent to
the site. Future finish floor elevations for Unit 2 are below the street grades and a solid
grouted wall will be constructed along Kettle Ridge Drive to provide flood protection for the

site. Please see Section 18 on Sheet D-1 and Section 33 on Sheet D-2.

Storm flows in Kestrel Creek Avenue have been addressed in the Kestrel Creek Study.
As shown in the reference material in Appendix C, the maximum depth of 100-year runoff
is 0.20 feet deep in Kestrel Creek Avenue adjacent to the site. The lots along Kestrel
Creek Avenue range from 5 feet above the street improvements to 5 feet below street
improvements. A solid grouted wall to 3 courses above highest adjacent grade will protect
those lots that are lower than the street grade. Please refer to the cross sections on Sheet

D-1 of the improvement plans.

Storm flows in Desert Foothills Drive have been addressed in the Desert Foothills Study
Study. The lots along Desert Foothills Drive range from 4 feet to 14 above the street
improvements. Therefore those lots are protected from the 100-year storm surface flows

in Desert Foothills Drive. Please refer to the cross sections on Sheet D-1.
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X. CONCLUSIONS AND RECONMMENDATIONS

1. Methodology used in this report is in compliance with the Clark County Regional
Flood Control District (CCRFCD) criteria.

2. The proposed project lies within a FEMA Zone X. Therefore, the project is not
currently located in a FEMA-designated Special Flood Hazard Area.

3. The proposed development does not alter existing peak flows or the character of

flows downstream of the development.

4. Storm drain facilities proposed within the project and shown on the grading plans

will be constructed with the Parcels C and D Unit 1 improvements.

5. Homes to be constructed within this project will have adequate freeboard to be

protected from flows conveyed in the adjacent streets and COS-2 wash.

6. Summerlin will construct the COS-2 Wash improvements.

RCI Engineering 17
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APPENDIX A —-LAND PLAN CONDITIONS
AND HYDROLOGIC CALCS

Tentative Map

Precipitation References

Soils References

Curve Number Reference

Ultimate Conditions
Curve Number Calculations
Standard Form 4
HEC-1 Model

Interim Conditions
Curve Number Calculations
Standard Form 4

HEC-1 Model
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL I
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - I

PRECIPITATION ADJUSTMENT RATIOS

i
| Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year - ©1.16
#10-year ' 1.24
25-year 1.33
50-year 1.39
zgpo-year o 1.43
NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.
2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratjos.
3. Tables 505 and 506 require no adjustments.
Revision Date

REFERENCE:

WRC
USACE, Los Angeles District, 1988 | TABLE 501
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£ngineering Properties—Las Vegas Valley Area, Nevada, Part of Clark County

Parcel c-d

Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk **' denotes the representative texture; other

possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is

found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://directives.sc.egov.usda.gov/

OpenNonWebContent.aspx?content=17757.wba). Three values are pravided to identify the expected Low (L),

Representative Value (R), and High (H).

L

Englneering Properties-Las Vegas Valley Area, Nevada, Part of Clark County
Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit .} yindex
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
n L-R-H | L.RH | L-R-H | LLRH | L-R-H | L.LR-H | L-R-H | L-R-H
152—Cave gravelly
fine sandy loam, 0
to 4 percent slopes
Cave 100 (D 0-12 Gravelly fine sandy [ SC-SM, A2, A-4 0-0-0 |0-3-5 |[70-80- |60-68- |40-53- |25-33- |15-20 NP-3 -6
loam SM 90 75 65 40 -25
12-36  |Indurated — — — — - — — — — _—
36-60 Gravelly loamy GM, GP- |A-f,A-2 ]0-0-0 |0-3-5 |35-55- |30-45- |20-28- |10-20- [0-8-16 |NP
sand, very GM, % 75 80 35 30
gravelly sandy SM, !
loam SP-8M L
1856—Cave gravelly
fine sandy loam, 4
to 15 percent slopes
Cave 100D 0-16 Gravelly fine sandy | SC-SM, A2, A-4 0-0-0 0-3-5 |70-80- |60-68- |40-53- |25-33- [15-20 NP-3 -5
loam SM 90 75 65 40 -25
16-60 Indurated — — _— — — — — — — —
us Natural Resources Web Soil Survey 81712020
Conservation Service National Cooperative Soll Survey Page 4 of 7



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

Curve numbers for

Cover deseription ' hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf Icourses. cemneteries,
ete. P
Poor condition (grass cover < 50%) .............. , 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T5%) ....00vvunenn. 39 61 74 80
Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ............... Ceeneanna. 98 98 98 98
Streets and roads: :
I Paved: curbs and storm sewers (excluding
Hght-of-way). oo e 98 98 98 98
Paved:; open ditches (mcludmg right-of-way) ....... 83 89 92 93
Gravel (including right-of- WBY) i 76 85 B9 9]
Dirt (including right-of-way) .....oovvvvivnnnin. .. 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious aress only)... 63 T 85 88,
Artificinl desert landscaping (impervious weed
bartier, desert shrub with 1. to 2.inch sand
or gravel mulch and basin borders). .............. 96 96 96 9
Urban districts: :
Commercial and business.......... Ceeererieniiaan. 85 89 92 94 95
Industrial........oooiiiiiiini i, ees (v 81 88 91 93
Residentiai districts by average lot size:
See Table 602A
Developing urban creas
*‘ Newly graded areas (pervious aress only,
N0 VeRELAtiONP . vt iiitii i 7 86 91 94 oy
1 Avcragerunoff condition, and I, = 0.2S. .
2 The average percent i impervious area shown was used to develop the composite CN's, Other assumptions are as follows: impervious areas are directly

connected to the drainage system. Impervious areas have a CN of 98, and pervious arcas are considered equivalent to open spaee in good hydrologic condition.
CN’s for other corbinations of conditions may be computed using Figure 603. )

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover type,

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CIN #98) and the pervious area
CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas.

Revision Dare

REFERENCE: . TABLE 602
SCS TR-55, USDA, June 1986. 1 of 4

WRC
ENGINEERING
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FIOOD HYDROGRAPH PACKAGE (HEC~1} * * U.8. ARMY CORPS OF ENGINEERS
JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
VERSION 4.1 * * 609 SECOND STREET
* * DAVIS8, CALIFORNIA 95616
RUN DATE 31JUL20 TIME 05:12:52  * * (916) 756~1104
* *
AAKAAR KRR KRR R IR Ik FF A AR A AR R I AR R A AR Ak k& KA Ak KRR Rk h IR AR R AR AR AR KRR AR A AR Rk kb dok
X X XXKKXXX  XXXXX X
X X X X X XX
X X X X x
KRKKKRK  KXXX X XXX X
X X X X X
X X X X x X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC168, HECIDB, AND HECLKW.
THE DEFINITIONS OF VARIABLES —RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF ~AMSKK- ON RM~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRANT77 VERSION
NEW OPTIONS: D K OUTFLOW SU E , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 1088 RATE:!GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE 5> JNPY: R SR : T Y- P N PR .10
ADTAGRAM
1 D VILLAGE 22 PARCEL C-D WOODSIDE
2 D PROPOSED /ULTIM}\TE CONDITIONS
3 ID DESIGN STORM = 100-YEAR 6~HOUR STORM
4 D STORM DISTRIBUTION = SDN3
5 D
6 Ir s 0 o 300
7 I0 5 [ 0
8 IN 5 0 o
9 IR PREC 1.00 0.55
*
10 KK ON1
11 KM SUBBASIN ON1
12 BA .0112
13 PR 3,40
14 PC  0.000 0.020 0,057 0,070 0.087 0.108 0.124 0.130 0.130 0.130
15 PC 0.130 0.130 0,130 0,133 0,140 0.142 0.148 0.158 0.172 0.181
16 PC 0.190 0.197 0.199 0,200 0,201 ©0.204 0.214 0.228 0.241 0.249
17 pc 0,251 0,256 0.270 0,278 ©0.281 0,283 0,295 0,322 0.352 0,409
18 pc 0,499 0,590 0,710 0,744 0.781 0,812 0.819 0,835 ©0.851 0,856
18 pc  0.860 0,868 ©0.876 0,888 0.910 0.926 0.937 0.950 0,970 0,976
20 pc  ©0.982 0,985 0,987 0.989 0.990 0.993 0.993 0,994 0.995 0.998
21 pc  0.998 0.999 1,000
22 18 [\ 95
23 up 064
*
24 KK oNz
25 pietd SUBBASIN ON2
26 BA  .0262
27 LS [ 95
28 up .080
*
29 22
SCHEMATIC DIAGRAM OF STREAM NETWORK
NPUT
LINE (V) ROUTING (~~~>) DIVERSION OR PUMP FLOW
No. (.) CONNECTOR (<-~~) RETURN OF DIVERTED OR PUMPED FLOW
10 ON1
24 ONZ

{***} RUNOFF ALSO COMPUTED AT THIS LOCATION

ThAA KR AR AR AR KA RKRA AR AR KA ARk Ak h kK hkhh ok

*

*
*
*
*
*
*
*

FLOOD H

RUN DATE

HkAk KR ERNR

* *
YDROGRAPH PACKAGE (HEC-1)  * *
JUN 1898 * *
VERSION 4.1 * * 609 SECOND STREET
* * DAVIS, CALIFORNIA 95616
310UL20 TIME 05:12:52 * * {916) 756-1104
* *
* *

KRRAARK IR KRR Ak Rk ko kkkhhhokhk

VILLAGE 22 PARCEL C-D WOODSIDE
PROPOSED /ULTIMATE CONDITIONS
DESIGN STORM = 100-YEAR 6-HOUR STORM
STORM DISTRIBUTION = 9DN3

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

KRk R kX kAR d R A AR A RA AR AR AT RN bR R kk b

KEKKAIRRRKKR KR IR IR KKk khh kR Ak kk k&K

*
*
*
*
*
*
*
*

Ahkkkk KRRk kAR KRR XA KK RARR AR AR AR R AR AR * kK

*
*
*
*
*
*
*



7 IO QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IpLoT 0 PLOT CONTROL

QSCAL 0, HYDROGRAPH PLOT SCALE

pay HYDROGRAPH TIME DATA

NMTN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
TCENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRATNAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI~RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .58
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .55
HYDROGRAPH AT
+ ON1 .01 1 FLOW 29, 15,
TIME 3.50 3.50
HYDROGRAPH AT
+ ON2 .03 1 FLOW 65, 33,
TIME 3,B0 3,50

*%% NORMAL END OF HEC-1 *%%
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LHAAK KRR RKRRh R AR KKKk h bk ko ke k kR AN Nk k kKb
*
FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

(HEC-1)

RUN DATE 07SEP20

*
* *
* *
* *
* *
* TIME 04:10:14 *
* *
* *

Fhkkkhkhhhkk Rk hkhkh kb kR R Ak k kA Ak h kb

FRRARKK I AKKR AR ANk hhh Rk k kA khhkkkkkh k&

*
* U.8. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756~1104 *
* *
* *

kR h Rk hkkkkhkhkkkhhhh kR Rk khhhhhhhhhhk

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-8TYLE INPUT STRUCTURE,
THE DEFINITION OF ~AMSKK~ ON RM~-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS8 THE FORTRANT77 VERSION

NEW OPTIONS: D K OUTFLOW SU

CE

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

0.108
0.142
0,204
0.283
0.812
0.926
0.993

1 HEC~1 INPUT
LINE o PO S~ S N RTINS
*DIAGRAM
1 ID VILLAGE 22 PARCEL C-D WOODSIDE
2 Ip PROPOSED INTERIM CONDITIONS
3 hond DESIGN STORM = 100-YEAR 6-HOUR STORM
4 m STORM DISTRIBUTION = SDN3
5 In
6 IT 5 [¢] o 300
7 Io 5 0 [
8 IN 5 o [}
9 JR PREC 1.00 Q.55
*
10 KK INTL
11 KM SUBBASIN INT1
12 BA L0112
13 PB 3.40
14 rC 0.000 0,020 0.057 0,070 0,087
15 PC 0.130 0.130 0,130 0,133 0,140
16 PC 0.190 0.197 0.199 0,200 0.201
17 PC 0,251 0.256 0,270 0.278 0.281
pR:} PC 0.499 0.590 0,710 0.744 0.781
19 PC 0.860 0,868 0,876 0.888 0,910
20 rc 0,982 0,985 0,987 0,988 0,990
21 rec 0.998 0,999 1.000
22 L 0 90.8
23 up L0771
*
24 KK INT2
25 KM SUBBASIN INT2
26 BA 0262
27 s o 83.3
28 up .084
*
29 2%
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {V} ROUTING (~~~>)} DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR (<~~~} RETURN OF DIVERTED OR PUMPED FLOW
10 INTL
24 . INT2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
DHrFR AR KA AR IR KRR IR R h bk hhhkkhkkhh k&

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4,1 *
* *
* RUN DATE O07SEP20 TIME 04:10:14 *
* *
KEAA AR KRR IR RA R R A AR AR Rk Ak khkkhhhkhkkh &

VILLAGE 22 PARCEL C~-D WOODSIDE
PROPOSED INTERIM CONDITIONS

DESIGN S8TORM =

SDN3

100-YEAR 6-HOQUR STORM
STORM DISTRIBUTION =

-

0.124
0,148
0.214
0.295
0.819
0,937
0,993

0.130
0.158
0.229
0.322
0.835
0.950
0.994

PAGE 1
....... 9......10
0.130 0.130
0.172 0.181
0,241 0.249
0.3B2 0.409
0.851 0.8586
0.970 0.976
0.995 0.998

AXRAR IR * Ik KRRk kk Ik k kR kA Ik h A Ak KA AR KKk

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* {916) 756-1104 *
* *
* *

ARAR KAk kkkh bk kb hkh bk kk ko hkhh kA kA ko hk



7 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRIRT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
Ir HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 BOURS

TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR HMULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .55
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1,00 .55
HYDROGRAPH AT
+ INT1 .01 1 FLOW 26. 1z,
TIME 3.850 3.80
HYDROGRAPH AT
+ INT2 .03 1 FLOW 62, 30.
TIME 3.50 3.50

*%% NORMAL END OF HEC-1 *%#%



APPENDIX B - HYDRAULIC CALCS

100-Year Ultimate Condition
Flow Rate Hydraulic Street Cross Sections
Drop Inlet Calculations
Standard Form 6 Models w/Referenced Starting HGL Sheets
Emergency Overflow Calculations

D-Load Calculations

100-Year Interim Conditions
Flowmaster Hydraulic Normal Depth Calculations

Atkins Engineering E-Mail For Flows in Desert Foothills Drive
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Worksheet for 41-Foot Section 1 100-year

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Discharge

7.9000 %
17.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
1-+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+18.00 0.44
14+33.50 0.13
1+33.50 0.08
1+34.50 0.00
1+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.013
(0+95.00, 0.48) (1+-00.00, 0.38) 0.013
(1+00.00, 0.38) (14+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1433.50, 0.13) (1+36.00, 0.38) 0.013
(1+36.00, 0.38) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted Imﬂ) rove|d
Method oter's
Method
Open Channel Weighting Imﬁ) rove‘d
Method otter's
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.30 ft
Elevation Range 0.00to 1'03
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
9/8/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 41-Foot Section 1 100-year

Results

Flow Area 2.4 ft2
Wetted Perimeter 21.72 ft
Hydraulic Radius 0.11 ft
Top Width 21.56 ft
Normal Depth 0.30 ft
Critical Depth 0.45 ft
Critical Slope 0.4609 %
Velocity 7.17 ft/s
Velocity Head 0.80 ft
Specific Energy 1,10 ft
Froude Number 3.812
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.30 ft

Critical Depth 0.45 ft

Channel Slope 7.9000 %

Critical Slope 0.4609 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

roll-curb.fm8 Center {10.02.00.01}
9/8/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for 41-Foot Section 1 100-year

Project Description

Friction Method

Solve For

Manning
Formula

Normal Depth

Input Data

Channel Slope
Normal Depth
Discharge

7.9000 %
0.30 ft
17.00 cfs

roll-curb.fm8
9/8/2020

Elevation

1,201
1.10]
1.001le
0,90 |
ol
ool |

.60l
0.50 |
0.40
e
.20 U L
oao]
0.00°
-0.10°
-0.20°

1400 1410 1420 1430
Station

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01)
Page 1 of 1
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Worksheet for 41-Foot Section 2 100-year

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 6.4900 %
Discharge 31.00 cfs
Section Definitions
Station Elevation
(ft) (o)
0495.00 1.00
0495.00 0.48
1+00.00 0.38
1+01.50 0.00
1+02.50 0.08
1+02.50 0.13
1+18.00 0.44
1+33.50 0.13
1+33.50 0.08
1+34.50 0.00
1+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+95.00, 1.00) (0+95.00, 0.48) 0.013
(0495.00, 0.48) (1+00.00, 0.38) 0.013
(14+00.00, 0.38) (14+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1433.50, 0.13) 0.016
(1+33.50, 0.13) (1436.00, 0.38) 0.013
(1436.00, 0.38) (1436.00, 1.00) 0.013
Options
Current Roughness Weighted ImLp rtc;ve|d
Method otters
Method
Open Channel Weighting ImLp rtotve'd
Method oters
Method
Closed Channel Welighting Horton's
Method Method
Results
Normal Depth 0.37 ft
Elevation Range 0.00to 1'03
Bentley Systems, inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
9/8/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 41-Foot Section 2 100-year

Results
Flow Area 4,2 ft2
Wetted Perimeter 29.41 ft
Hydraulic Radius 0.14 ft
Top Width 29.22 ft
Normal Depth 0.37 ft
Critical Depth 0.54 ft
Critical Slope 0.4553 %
Veloclty 7.38 ft/s
Velocity Head 0.85 ft
Specific Energy 1.22 ft
Froude Number 3.433
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.37 ft
Critical Depth 0.54 ft
Channel Slope 6.4900 %
Critical Slope 0.4553 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
9/8/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for 41-Foot Section 2 100-year

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

input Data

Channel Slope 6.4900 %
Normal Depth 0.37 ft
Discharge 31.00 cfs

1.20°
10|
1.00 |e
pooll B
| B —
0.70 ]
o0t |
| e M
0.40 ]
0.30
o200 | b
0.10]
0.00
-0.10]
-0.20|

1+00  1+10 1420 1430

Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01}
9/8/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for 41-Foot Section 3 100-year

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth

Input Data
Channel Slope 8.1200 %
Discharge 13.00 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+95.00 1.00
0+95.00 0.48
14+00.00 0.38
14+01.50 0.00
1+02.50 0.08
14+02.50 0.13
1+18.00 0.44
1433.50 0.13
1433.50 0.08
1+34.50 0.00
1436.00 0.38
14+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0495.00, 1.00) (0495.00, 0.48) 0.013
(04+95.00, 0.48) (1+00.00, 0.38) 0.013
(1+00.00, 0.38) (14+02.50, 0.13) 0.013
(1+02.50, 0,13) (14+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 0.38) 0.013
(1+36.00, 0.38) (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted Imgg\éerz'(;
Method Method
Open Channel Weighting ImLpor g\e“:.g
Method Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.28 ft
Elevation Range 0.00 to 1'02
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
9/8/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 41-Foot Section 3 100-year

Results
Flow Area 2.0 ft2
Wetted Perimeter 19.70 ft
Hydraulic Radius 0.10 ft
Top Width 19,53 ft
Normal Depth 0.28 ft
Critical Depth 0.42 ft
Critical Slope 0.5470 %
Velocity 6.57 ft/s
Velocity Head 0.67 ft
géopecific Energy 0,95 ft
Froude Number 3.636
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.28 ft

Critical Depth 0.42 ft

Channel Slope 8.1200 %

Critical Slope 0.5470 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

roll-curb.fm8 Center [10.02.00.01]
9/8/2020 27 Siemon Company Drive Sulte 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for 41-Foot Section 3 100-year

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 8.1200 %
Normal Depth 0.28 ft
Discharge 13.00 cfs

1.20°
1.10]
1.00
B B B B s
ool |
ool
0,60
| e e R
0.40
e
o201 | L~
oo |
0.00]
S
%100 N N R

Elevation

1+00  1+10  1+20  1+30
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01}
9/8/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for 34-Foot Section 4 100-year

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Channel Slope 3.0000 %
Discharge 15.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0496.00 1.00
0+96.00 0.46
1+00.00 0.38
1+00.33 0.35
1400.66 0.25
1401.00 0.00
14+02.00 0.13
14+02.00 0.17
1+15.00 0.43
1+28.00 0.17
1+28.00 0.13
1+29.00 0.00
1429.33 0.25
1429.67 0.35
1+30.00 0.38
1+30.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+96.00, 1.00) (1+02.00, 0.17) 0.013
(1402.00, 0.17) (1+15.00, 0.43) 0.016
(1+15.00, 0.43) (1+28.00, 0.17) 0.016
(1+28.00, 0.17) (1+30.00, 1.00) 0.013
Options
Current Roughness Weighted ImLprtotve|d
Method outers
Method
Open Channel Weighting Improveld
Method Lotter's
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.39 ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
10/23/2020 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 34-Foot Section 4 100-year

Results
Elevation Range 0.00 to 1'03
Flow Area 3.4 ft2
Wetted Perimeter 26.96 ft
Hydraulic Radius 0.12 ft
Top Width 26.65 ft
Normal Depth 0.39 ft
Critical Depth 0.48 ft
Critical Slope 0.5373 %
Velocity 4.47 ft/s
Velocity Head 0.31ft
Specific Energy 0.70 ft
Froude Number ¥y R
Flow Type Superctritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 0.39 ft
Critical Depth 0.48 ft
Channel Slope 3.0000 %
Critical Slope 0.5373 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
roll-curb.fm8 Center [10.02.00.01]
10/23/2020 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for 34-Foot Section 4 100-year

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 3.0000 %
Normal Depth 0.39 ft
Discharge 15.00 cfs

120
1.10

0.80
0,801
7ol
oeofl
0.50
0.40]

Elevation

0.30
0.20
00|
p.oof

-0.20

ool

14+00

1410
Station

1420

1+30)

Bentley Systems, Inc. Haestad Methods Solution

roll-curb.fm8

Center

10/23/2020 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 1 of 1
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Worksheet for 41-Foot Section 5 100-year

Project Description

- Manning
Friction Method Formula
Solve For Normal Depth
Input Data
Channel Slope 4.5000 %
Discharge 23.00 cfs
Section Definitions
Station Elevation
(ft) (ft)
0-+95.00 1.00
0+95.00 0.48
1400.00 0.38
1+01.50 0.00
14+02.50 0.08
14+02.50 0.13
1418.00 0.44
1+33.50 0.13
1+33.50 0.08
1+34.50 0.00
1+36.00 0.38
1+36.00 1.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0495.00, 1.00) (0+95.00, 0.48) 0.013
(0+95.00, 0.48) (1+00.00, 0.38) 0.013
(1400.00, 0.38) (1+02.50, 0.13) 0.013
(1+02.50, 0.13) (1+18.00, 0.44) 0.016
(1+18.00, 0.44) (1+33.50, 0.13) 0.016
(1+33.50, 0.13) (1+36.00, 0.38) 0.013
(1+36.00, 0.38) . (1+36.00, 1.00) 0.013
Options
Current Roughness Weighted ImLp rt(ive'd
Method otbers
Method
Open Channel Weighting ImLprt(ive‘d
Method oters
Method
Closed Channel Weighting Horton's
Method Method
Results
Normal Depth 0.36 ft
Elevation Range 0.00 to 1'03
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
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Worksheet for 41-Foot Section 5 100-year

Results
Flow Area 3.8 ft2
Wetted Perimeter 28.04 ft
Hydrautlic Radius 0.14 ft
Top Width 27.86 ft
Normal Depth 0.36 ft
Critical Depth 0.50 ft
Critical Slope 0.4780 %
Velocity 6.00 ft/s
Velocity Head 0.56 ft
Specific Energy 0.92 ft
Froude Number 2.851
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.36 ft

Critical Depth 0.50 ft

Channe! Slope 4.5000 %

Critical Slope 0.4780 %

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

roll-curb.fm8 Center [10.02.00.01]
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Cross Section for 41-Foot Section 5 100-year

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 4,5000 %
Normal Depth 0.36 ft
Discharge 23.00 cfs
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: INLETS 1 AND 2

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0790 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Width of Spread: 10.6548 ft

Gutter Result Parameters
Design Flow: 8.5000 cfs
Gutter Depression: 0.0000 in
Area of Flow: 1.1353 ft"2
Eo (Gutter Flow to Total Flow): 0.4260
Gutter Depth at Curb: 2.5572 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 11.6670 ft
Length of Inlet; 13.3300 ft
L.ocal Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 6.0039 cfs
Bypass Flow: 2.4961 cfs
Approach Velocity: 7.3266 ft/s
Splash-over Velocity: 49.1693 ft/s
Efficiency: 0.

Clogging Factor (50%)
Grate, 11.67%1.5=17.5’
Curb Opening 13.33%1.56=20’
Type “CM2” (7 Grates)
¥ Intercept 12 cfs
¢ Bypass 5 cfs

ConBIMED THNTERCEPTEL AND 1I3YPASS Flouws
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date; Wednesday, June 10, 2020
Project Units: U.S. Customary Units
Notes:

Curb and Gutter Analysis: INLET 3

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0637 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width; 2.0000 ft
Width of Spread: 10.5850 ft

Gutter Result Parameters
Design Flow: 7.5000 cfs
Gutter Depression; 0.0000 in
Area of Flow: 1.1204 ft*2
Eo (Gutter Flow to Total Flow): 0.4283
Gutter Depth at Curb: 2.5404 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 11.6670 fi
Length of Inlet; 13.3300 ft
Local Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 5.5615 cfs
Bypass Flow: 1.9385 cfs
Approach Velocity: 6.5317 ft/s
Splash-over Velocity: 49.1693 ft/s
Efficiency: 0.7415

Clogging Factor (50%)
Grate, 11.67%1.5=17.5’

Curb Opening 13.33*1.56=20’
Type “CM2” (7 Grates)
Intercept 6 cfs

Bypass 1.5 cfs
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: INLET 4

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0637 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Width of Spread: 10.5850 ft

Gutter Result Parameters
Design Flow: 7.5000 cfs
Gutter Depression: 0.0000 in
Area of Flow: 1.1204 ftA2
Eo (Gutter Flow to Total Flow): 0.4283
Gutter Depth at Curb: 2.5404 in

Inlet Input Parameters
Inlet Location: [nlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 10.0000 ft
Length of Inlet; 11.6670 ft
L.ocal Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 5.1697 cfs
Bypass Flow: 2.3303 cfs
Approach Velocity: 6.5313 ft/s
Splash-over Velocity: 33.2026 ft/s
Efficiency: 0.6893

Clogging Factor (50%)

Grate, 10*1.5=15’

Curb Opening 11.67*1.5=17.5’
Type “CM2” (6 Grates)
Intercept 5 cfs

Bypass 2.5 cfs
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: INLETS 5 AND 6

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0697 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Width of Spread: 8.2222 ft

Gutter Result Parameters
Design Flow: 4.0000 cfs
Gutter Depression: 0.0000 in
Area of Flow: 0.6760 ft"2
Eo (Gutter Flow to Total Flow): 0.5249
Gutter Depth at Curb: 1.9733 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type:; P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 8.3300 ft
Length of Inlet: 10.0000 ft
Local Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 2.8823 cfs
Bypass Flow: 1.1177 cfs
Approach Velocity: 5.7129 ft/s
Splash-over Velocity: 22.8833 ft/s
Efficiency: 0.7206

Clogging Factor (50%)
Grate, 8.33%1.5=12.5’
Curb Opening 10%1.5=15’
Type “CM2” (5 Grates)
% Intercept 5 cfs
% Bypass 2 cfs

C OB ED TMNLETS B PASS ¢+ TNTERCEPTE D
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units
Notes:

Curb and Gutter Analysis: INLETS 7
Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0469 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Width of Spread: 15.4033 ft

Gutter Result Parameters
Design Flow: 17.5000 cfs
Gutter Depression: 0.0000 in
Area of Flow: 2.3726 ftA2
Eo (Gutter Flow to Total Flow): 0.3102
Gutter Depth at Curb: 3.6968 in

Inlet Input Parameters
[nlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 6.6700 ft
Length of Inlet: 8.8300 ft
Local Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 8.1563 cfs
Bypass Flow: 9.3437 cfs
Approach Velocity: 7.2231 ft/s
Splash-over Velocity: 16.7202 ft/s
Efficiency: 0.4661

Clogging Factor (50%)
Grate, 6.67*1.5=10’

Curb Opening 8.33*1.5=12.5’
Type “CM2” (4 Grates)
Intercept 8 cfs

Bypass 9.5 cfs
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: INLETS 8

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0469 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Width of Spread: 15.4033 ft

Gutter Result Parameters
Design Flow: 17.5000 cfs
Gutter Depression: 0.0000 in
Area of Flow: 2.3726 ft"2
Eo (Gutter Flow to Total Flow): 0.3102
Gutter Depth at Curb: 3.6968 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 3.3300 ft
Length of Inlet: 5.0000 ft
Local Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 5.8053 cfs
Bypass Flow: 11.6947 cfs
Approach Velocity: 7.2581 ft/s
Splash-over Velocity: 10.4962 ft/s
Efficiency: 0.3317

Clogging Factor (50%)
Grate, 3.33%1.5=5’
Curb Opening 5%1.5=7.5’
Type “CM2” (2 Grates)
Intercept 6 cfs
Bypass 11.5 cfs
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: INLETS 9 AND 10

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0030 ft/ft
Cross-Slope of Pavement: 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Width of Spread: 21.2964 ft

Gutter Result Parameters
Design Flow: 10.5000 cfs
Gutter Depression: 0.0000 in
Area of Flow: 4.5354 ft"2
Eo (Gutter Flow to Total Flow): 0.2315
Gutter Depth at Curb: 5.1111 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length:; 11.6670 ft
Length of Inlet: 13.3300 ft
l.ocal Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 9.7771 cfs
Bypass Flow: 0.7229 cfs
Approach Velocity: 2.2220 ft/s
Splash-over Velocity: 49.1693 ft/s
Efficiency: 0.9312

Clogging Factor (50%)
Grate, 11.67%1.5=17.5’
Curb Opening 13.33%1.5=20’
Type “CM2” (7 Grates)
4% Intercept 20 cfs
»¥Bypass 1 cfs
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Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Wednesday, June 10, 2020
Project Units: U.S. Customary Units
Notes:

Curb and Gutter Analysis: INLETS 11 AND 12

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0649 ft/ft
Cross-Slope of Pavement; 0.0200 ft/ft
Uniform Gutter Geometry
Manning's n: 0.0150
Gutter Width: 2.0000 ft
Design Flow; 15.5000 cfs

Gutter Result Parameters
Width of Spread: 13.8484 ft
Gutter Depression: 0.0000 in
Area of Flow: 1.9178 ftA2
Eo (Gutter Flow to Total Fiow): 0.3406
Gutter Depth at Curb: 3.3236 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Sweeper Combo
Grate Type: P - 1-7/8
Grate Width: 1.5000 ft
Grate Length: 3.3300 ft
Length of Inlet: 5.0000 ft
L.ocal Depression: 4.0000 in

Inlet Result Parameters



Intercepted Flow: 5.3930 cfs
Bypass Flow: 10.1070 cfs
Approach Velocity: 7.9538 ft/s
Splash-over Velocity: 10.4962 ft/s
Efficiency: 0.3479

Clogging Factor (50%)

Grate, 3.33*1.56=5’

Curb Opening 5%1.5=7.5’

Type “CM2” (2 Grates)
“# Intercept 10 cfs
~Bypass 21 cfs

o o . g ] {X‘E\ }
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WOODSIDE PARCEL CD
EXIST 4X12 NDOT CATCH BASIN

= 22.0 cfs
A = (W)D) 48.00 ftr2
= 48.01in 4.0 ft
D= 144.0in 12.0 ft
A'= A(1-0.33)(0.50)
0.33 = 33% Reduction for steel
0.50 = 50% Clogging Factor
A= 16.08 ftA2
L=2W+2D 32.0ft
*L'=W+2D
*Assume flow from 3 sides
L'= 28.0 ft
WEIR ORIFICE
Q=CL'H"® Q=CA'(2gH)*°
C 3 C= 0.65
H = 0.41 H = 0.07 ft
CONTROL = WEIR
PONDING DEPTH =| 0.4 ft |




Storm Drain Hydraulics Calculations

STORM DRAIN MAINLINE TO KESTREL CREEK DATE: 10/26/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE] BOX IRREG # INVERT ELEV L S A o} Q VvV |V2i2g Sf Ave. | Frict | Frict Manhole Junction Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO |T/IR| D [SPAN|RISE [ AREA|HYD RAD D/S uis Sy H [ H| © | Kon | Hm | © Ki Hi | Inlet/ | K He © | Ko | Ho |Roena| © | Ko | Ho | Hm | Total urs uis uris U/S | PART | CRTL
(ft) (ft) )| @ | @ | @ (ft) (ft) (ft) (ft) (%) () (cfs) | (fs) | (ft) | (fuit) (ffty | (ft) | (ft) |(deg) (fty | (deg) (fty | Cont (ft) |(deg) M) | () |(deg) | @ | @ EGL HGL EGL HGL | FLOW
100.00 30 78.28 Outlet Ko=| 1.0 81.29 80.78
100.00 | 255.75 | R | 30 1| 78.28 | 7890 | 1558 0.40% 4.91 | 0.0049 | 28.0 | 5.70 | 0.51 [ 0.0046 | 0.0046 | 0.72 0.00 | 82.01 81.50 FULL | U/S
25575 | 260.75 | T | 24 1| 78.90 | 7891 5.0 0.24% 3.14 | 0.0049 | 25,0 | 7.96 | 0.98 | 0.0122 | 0.0084 004| 5 [005|003| 0O 0.07 82.08 81.09 | FULL | Ui
260.75 | 28319 | R | 24 1| 78.91 79.03 224 0.55% 3.14 | 0.0049 | 25.0 | 7.96 | 0.98 | 0.0122 | 0.0122 | 0.27 0.00 | 8235 81.37 FULL | UIs
28319 | 28819 | T | 24 1| 79.03 | 79.16 5.0 2.54% 3.14 | 0.0049 | 22,0 | 7.00 | 0.76 | 0.0094 | 0.0108 0.05| 80 | 1.06 | 1.04 | 37 | 0.60 | 0.53 1.62 83.97 83.21 | FULL | UIS
28819 | 46320 | R | 24 1| 79.16 | 8825 | 175.0 5.19% 3.14 | 0.0049 | 22.0 | 7.00 | 0.76 | 0.0094 | 0.0094 | 1.65 0.00 | 91.01 90.25 PART | DIS
46320 | 468.20 | T | 18 1| 88.25 | 88.50 5.0 5.00% 1.77 | 0.0049 | 17.0 | 9.62 | 1.44 [ 0.0261 | 0.0178 0.09( 89 | 1.33 [ 1.01 | 33 | 065 [ -0.17 0.93 91.94 90.50 | FULL [ U/s
46820 | 47151 | R | 18 1| 8850 | 88.73 33 6.89% 1.77 | 0.0049 | 17.0 | 9.62 | 1.44 | 0.0261 | 0.0261 | 0.09 0.00 [ 92.03 90.59 FULL | UIs
47151 | 47651 | T | 18 1| 88.73 | 88.75 5.0 0.44% 1.77 | 0.0049 | 12.0 | 6.79 | 0.72 | 0.0130 | 0.0195 0.10| 41 [ 032 | 046 | © 0.56 92.58 91.87 | FULL [ U/S
47651 | 68249 | R | 18 1| 88.75 | 91.25 | 206.0 1.21% 1.77 | 0.0049 | 12.0 | 6.79 | 0.72 | 0.0130 | 0.0130 | 2.68 0.00 | 95.26 94.55 FULL | U/S
682.49 | 687.49 | T | 18 1| 91.25 | 91.28 5.0 0.60% 1.77 | 0.0049 | 6.0 | 3.40 | 0.18 | 0.0032 | 0.0081 0.04| 0 0 0.04 95.30 9512 | FULL | U/S
687.49 | 71937 [ R | 18 1| 91.28 | 91.60 31.9 1.00% 1.77 | 0.0049 | 6.0 | 3.40 | 0.18 | 0.0032 | 0.0032 | 0.10 0.00 | 95.41 95.23 FULL | U/s
71937 | 71937 | T | 18 1| 9160 | 91.60 0.0 1.77 | 0.0049 | 6.0 | 3.40 | 0.18 | 0.0032 | 0.0032 0.00 Ki= | 04 | 0.07 0.07 95.48 9548 | FULL | UIS

Date Printed 10/26/2020

STND FORM 6-main kestrel
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STORM DRAIN CONSTRUCTION NOTES

INSTALL STORM DRAIN. SEE SHEET ROADWAY PLAN AND PROFILE
SHEETS FOR ADDITIONAL STORM DRAIN NOTES AND INFORMATION.

DATE | APPROVAL

@ INSTALL TYPE “CM2" DROP INLET PER CCAUSD #412.1 & #421
9 @ INS)TALL NDOT TYPE Il DROP INLET PER NDOT R—4.2.1 (SEE SHEET
24,

BY

L" @ INSTALL TYPE | SD MANHOLE PER CCAUSD #403
0 <5> INSTALL TYPE Il SD MANHOLE PER CCAUSD #405.2
INSTALL TYPE il SD MANHOLE PER CCAUSD #406
INSTALL TYPE "A™ DROP INLET PER CCAUSED #411 & #421

REMOVE CAP AND CONNECT TO EXISTING STORM DRAIN STUB

STUB & PLUG STORM DRAIN FOR FUTURE CONNECTION PER
MANUFACTURER'S PLUG, OR APPROVED EQUAL

INSTALL RIP-RAP (D50=8", THICKNESS=24")

SEWER CONSTRUCTION NOTES

INSTALL SEWER MANHOLE PER DCSWCS SD—1, AND SD-4

REVISIONS

DESCRIPTION

INSTALL SEWER MAIN PER DCSWCS SD—-17

STUB AND CAP SEWER PIPE. PLACE MARKER BALL AND 4"X4"
POST, DOUGLAS FIR, OVER END OF PIPE AND INSTALL THRUST
BLOCK (1 CUBIC FT. MINIMUM).

REMOVE CAP AND CONNECT TO EXISTING SEWER STUB
ADJUST EXISTING MANHOLE TO GRADE PER DCSWCS SD—5.

PROTECT SEWER AT UTILITY CROSSING PER DCSWCS SD-19

WATERLINE CONSTRUCTION NOTES

INSTALL WATER MAIN PER UDACS PLATES #17 AND PLATE #19

%S
<
AN
R
A
EE 000 @ OO0 ©0600®

INSTALL GATE VALVE PER UDACS PLATES #30 AND #39

3405 3405 3360 3360
| | |

- EXISTING| GROUND 7

4 ]/ @ PIPE €

INSTALL CROSS PER UDACS PLATE #31

INSTALL CAP AND 2" MANUAL BLOWOFF ASSEMBLY PER UDACS
PLATE #36

INSTALL TEE W/ VALVE AND LATERAL PER UDACS PLATES #17,
#19, #30, #31 AND #39

INSTALL 11.25° HORIZONTAL BEND PER UDACS PLATE #31

INSTALL COMBINATION AIR VALVE ASSEMBLY WITH ALL
APPURTENANCES PER UDACS PLATE #38

3410

3410 3400 | — —T I 3400 3355 3355

Y
D)

|

SD),
*1SD,

'SD)
)

2
D)

2270 Corporate Circle Suite 200
Henderson, Nevada 89074

Telephone: +1702.263.7275
Fax +1702263.7200

<
(36

CM2"( SDD|

-SDMH

3405 | g J405 3395

LT

3350

247

3395 3350

STA 17+64.03,]18.50" LT|

IN=3327\00 W (36
S_(243_SD).

-N-(245-S )

INSTALL DEFLECTION AT PIPE JOINTS (MAXIMUM 1°)

REMOVE CAP AND 2" BLOWOFF AND CONNECT TO EXISTING
WATERLINE STUB

INSTALL FIRE HYDRANT WITH APPURTENANCES (CONCRETE PAD,

- LATERAL, VALVE, AND TEE) PER UDACS PLATES #30, #31, 439,
4= —1 3345 AND #40

/

ROADWAY CONSTRUCTION NOTES

SAWCUT AND MATCH EXISTING

S (30
OUT=3372.63| E|(36"| SD)
&8.50" RT |

4, [10.75" RT|

El
[

= "ICM2"| SDD.
0

STA [10+95.44, 18.

I Rl A

(CM2" SDD
18.50’LL

EXISTING GROUND © PIPE |€ 7

3.94 'S (24 ISD
7i00 S, (24 SD)

|

=
.31 ]N 137' D)
04, |o457 RT

IiH

5' \TYPE| “CM2” SDDI

72183 N (247 SD)

T
3372:83

INV_IN=.

72:83"NW(

29.64
13329!5.

-3,
33,

=3327:00

337
39.34

3400

3400 3390

3390 3345

UT=3373.94; N| (30 SD)

23374114 s (307 SD)
41| —| TYPE Ill_SDMH

'STA 10+95.4

RIM=3338.
OUT=3326:80[E1

&
67 SD)
(364]3D)
IN=3332

| RT

INV_OUT=
N

b

RIM=13383194.
495,

STA.
T [ RM=3339.34

l
@3
3

78.08-SE-

SW (36% SD)
7+64.03,-48:01

INV-I!
N
N
N

{

INV I
IN'
-SDM}

2L
Cl
ISTA 17+64.

IRIM=3383175
SDDI¥2 —‘ TPl

ISDDI#3 |- |5'| TYPE
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CHECKED BY:
P. BATES
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DATUM OF 1983; SAID MERIDIAN BEING FND USC&GS DISC SET IN ROCK RIDGE 150'

COINCIDENT WITH 114'58' WEST OF THE SOUTH OF CHARLESTON BLVD. & WEST OF 1-702-439-5300

e 0 .
FITTRIOF TR

21/27
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, T21S,R59E,503
VERTICAL: 1"=6'
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Storm Drain Hydraulics Calculations

LATERAL FOR DROP INLET #4 DATE: 10/18/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or Ki= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION

STATION PIPE] BOX IRREG INVERT ELEV L S A (] Q vV [V2i2g Sf Ave. Frict | Frict Manhole Junction Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO |T/IR| D [SPAN|RISE [ AREA|HYD RAD D/S uIs Sy H | H | © | Koo [ Hm | © Ki H | Inlet | K He © | Ko | Ho |Roend| © | Ko | Hp | H | Total urs u/s u/s U/S | PART | CRTL

() () ()| ) | &) | ) () (ft) () () (%) (%) (cfs) | (ft/s) | (f) | (fUft) () | (f) | () |(deg) (f) | (deg) (ft) | Cont (ft) |(deg) () | (ft) |(deg) /) | ) | @) EGL HGL EGL HGL | FLOW

465.71 18 88.40 Outlet K=| 1.0 90.62 90.50

465.71 | 51882 | R | 18 88.40 | 9204 | 481 | 7.57% | 1.77 | 0.0049 | 50 | 2.83 | 0.12 | 0.0023 | 0.0023 | 0.11 0.00 | 93.66 93.54 PART | DIS
513.82 | 51382 | T | 18 92.04 | 92.04 0.0 1.77 | 0.0049 | 5.0 | 2.83 [ 0.12 | 0.0023 | 0.0023 0.00 Ki= | 04 | 0.05 0.05 93.71 93.71 | FULL | UIS

Date Printed 10/18/2020

STND FORM 6- lat di4
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Storm Drain Hydraulics Calculations

LATERAL FOR DROP INLET #5 DATE: 10/18/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE|  BOX IRREG INVERT ELEV L S A @ Q vV |v2rg|  Sf Ave. | Frict | Frict Manhole Junction Contraction/ Inlet | Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO |T/R| D |SPAN|RISE | AREA[HYD RAD D/S u/s S H | H | © | Ken | Hun | © Ki Hi | Inlet | K He | © | Ko | Ho [Reend| © | Ko | Hp | Hm | Total | UIS uis u/s U/S | PART | CRTL
(ft) (ft) (in) | (ft) (ft) (ft) (ft) (ft) (ft) (ft) (%) (ft3) (cfs) | (ft/s) | (ft) (ft/ft) (ft/ft) (ft) | (ft) [(deg) (ft) | (deg) (ft) Cont (ft) |[(deg) (ft) | (ft) |(deg) ft) | (ft) (ft) EGL HGL EGL HGL | FLOW
100.00 18 79.05 Outlet K;=| 1.0 83.24 83.20
100.00 | 10651 | R | 18 79.05 | 79.10 6.5 | 0.77% | 1.77 | 0.0049 | 8.0 | 1.70 | 0.04 | 0.0008 | 0.0008 | 0.01 0.00 | 83.25 83.21 FULL | UIs
106.51 106.51 | T | 18 79.10 | 79.10 0.0 1.77 | 0.0049 | 3.0 | 1.70 | 0.04 | 0.0008 | 0.0008 0.00 Ki= | 04 | 002 0.02 83.27 83.27 | FULL | UIS

Date Printed 10/18/2020

STND FORM 6- lat di5
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Storm Drain Hydraulics Calculations

LATERAL FOR DROP INLET #9 DATE: 10/18/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or Ki= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE] BOX IRREG INVERT ELEV L S A ) Q VvV |V2/2g Sf Ave. Frict | Frict Manhole Junction Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO T/IR| D [SPAN|RISE [ AREA|HYD RAD D/S u/s S¢ Hy H | © Koh | Han (€] K H; Inlet/ K; He (€] Ko | Ho |Rpend| © Ky | Hy | Hn | Total urs uis u/s uis PART | CRTL
() () i) | @) | () | () () () () () (%) () (cfs) | (fts) | (ft) | (ftft) () | () | (ft) |(deg) (ft) | (deg) (ft) | Cont (ft) |(deg) () | (ft) |(deg) /| @ | @ EGL HGL EGL HGL | FLOW
100.00 18 24.50 Outlet Ko=| 1.0 29.74 29.24
100.00 | 12680 | R | 18 2450 | 2630 | 269 | 6.69% | 1.77 | 0.0049 | 10.0 | 5.66 | 0.50 | 0.0090 | 0.0090 | 0.24 0.00 | 29.98 29.48 FULL | U/S
126.90 | 126.90 | T | 18 26.30 | 26.30 0.0 1.77 | 0.0049 | 10.0 | 5.66 | 0.50 [ 0.0090 | 0.0090 0.00 Ki= | 04 | 0.20 0.20 30.18 3018 | FULL | UIS

Date Printed 10/18/2020

STND FORM 6- lat di9
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Storm Drain Hydraulics Calculations

LATERAL FOR DROP INLET #10 DATE: 10/18/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION

STATION PIPE| BOX IRREG INVERT ELEV L S A ] Q VvV |V2i2g Sf Ave. | Frict | Frict Manhole Junction Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO |T/IR| D |SPAN|RISE | AREA|HYD RAD D/S uIs Sy H | H | © | Koo | Hm | © K Hi | Inlet/ | K He © | Ko | Ho |Roena| © | Ko | Ho | Hm | Total [ UIS urs urs U/sS | PART | CRTL

(ft) (f) @in)| @) | @ | () () () () (ft) (%) () (cfs) | (fUs) | (ft) | (ft/ft) () | () [ (f) |(deg) (ft) | (deg) (ft) | Cont (ft) |(deg) (ft) | (ft) |(deg) M [ @ | @) EGL HGL EGL HGL | FLOW

100.00 18 24.50 Outlet Ko=| 1.0 29.74 29.24

100.00 | 11291 | R | 18 2450 | 26.20 129 | 13.17% | 1.77 | 0.0049 | 10.0 | 5.66 | 0.50 | 0.0090 | 0.0090 | 0.12 0.00 | 29.85 29.36 FULL | U/S
11291 | 11281 | T | 18 26.20 | 26.20 0.0 1.77 | 0.0049 | 10.0 | 5.66 | 0.50 | 0.0090 | 0.0090 0.00 Ki= | 04 | 020 0.20 30.05 30.05 | FULL | U/s

Date Printed 10/18/2020

STND FORM 6- lat di10
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Storm

Drain Hydraulics Calculations

MAINLINE TO DESERT FOOTHILLS DATE: 10/16/20
Storm Drain Manning's n (typ=0.013)= 0.013 Inlet Structure Type or K= D Headwall:Square Edge (cut concrete and CMP)
CONDUIT DATA FLOW DATA ENERGY LOSS DATA EGL & HGL COMMENTS
PIPE TRANSITION
STATION PIPE] BOX IRREG # INVERT ELEV L S A (o) Q VvV |V2/2g Sf Ave. Frict | Frict Manhole Junction Contraction/ Inlet Expansion/Outlet Bend Misc CONDUIT TRANSITION FULL/
FROM TO T/R| D [SPAN|RISE | AREA[HYD RAD D/S u/s Sy Hy H | © Kmh | Hamn (€] K H; Inlet/ K He 0 Ko | Ho |Roend| © Ky | Ho | Hm | Total u/s u/s u/s u/s PART | CRTL
(ft) () | @ | & | (ft) (ft) () () (%) () (cfs) | (fUs) | (ft) | (ft/ft) Uity | (ft) | () |(deg) (ft) | (deg) (ft) | Cont (ft) |(deg) (f) | (ft) |(deg) /| @ | @ EGL HGL EGL HGL | FLOW
69.95 42 6.12 Outlet K=| 1.0 10.45 9.60
69.95 97.50 | R | 42 1| 6.12 1095 | 276 |[17.51% | 9.62 | 0.0049 | 71.0 | 7.38 | 0.85 [ 0.0050 | 0.0050 | 0.14 0.00 | 15.29 14.45 PART | DIS
97.50 10250 | T | 42 1| 1095 | 11.67 50 |14.40% | 9.62 | 0.0049 | 66.0 | 6.86 | 0.73 | 0.0043 | 0.0046 0.02| 45 | 046 | 0.39 | O 0.41 15.90 1517 | FULL | D/s
10250 | 171.00 | R | 42 1| 1167 | 1282 68.5 | 1.68% | 9.62 | 0.0049 | 66.0 | 6.86 [ 0.73 | 0.0043 | 0.0043 | 0.29 0.00 | 17.05 16.32 PART | DI/S
171.00 | 176.00 | T | 30 1| 12.82 | 13.00 50 | 3.70% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0079 004| 6 | 005|004 | O 0.08 17.12 1587 | FULL | U/S
176.00 | 222.77 | R | 30 1| 13.00 | 1639 | 4658 | 7.24% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 | 0.54 0.00 | 20.13 18.89 PART | DI/S
222,77 | 227.77 | T | 30 1| 16.39 | 16.73 50 | 6.80% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 0.06| 30 | 0.22 [ 0.27 0.33 20.47 19.23 | FULL [ DIs
227.77 | 27939 [ R | 30 1| 16.73 | 19.82 516 | 6.00% | 4.91 | 0.0049 | 44.0 | 8.96 | 1.25 | 0.0115 | 0.0115 | 0.59 0.00 | 2357 22.32 PART | D/S
27939 | 284389 | T | 24 1| 19.82 | 20.15 50 | 6.60% | 3.14 | 0.0049 | 34.0 | 10.82| 1.82 | 0.0225 | 0.0170 0.08| 90 | 1.33 | 1.66 1.74 25.31 2349 | FULL | UIS
284.39 | 384227 | R | 24 1| 2015 | 2430 | 579 | 7.16% | 3.14 | 0.0049 | 84.0 10.82| 1.82 | 0.0225 | 0.0225 | 1.30 0.00 | 28.11 26.30 PART | DI/S
34227 | 847.27 | T | 18 1| 2430 [ 2481 50 | 6.30% | 1.77 | 0.0049 | 14.0| 7.92 | 0.97 | 0.0177 | 0.0201 0.10| 25 | 0.22 | 0.40 1.60 | 2.10 30.21 2924 | FULL [ uis
34727 | 46195 | R | 18 1| 24.61 3065 | 114.7 | 5.26% | 1.77 | 0.0049 | 14.0 | 7.92 | 0.97 | 0.0177 | 0.0177 | 2.03 0.00 | 33.12 32.15 PART | D/S
461.95 | 46696 | T | 18 1| 3065 | 30.83 50 | 3.66% | 1.77 | 0.0049 | 8.0 | 4.53 | 0.32 | 0.0058 | 0.0117 0.06| 68 | 0.85 | 0.83 | 45 | 0.50 | 0.82 1.70 34.82 3450 | FULL | UIS
466.95 | 49152 [ R | 18 1| 3083 [ 3110 [ 246 | 1.11% | 1.77 | 0.0049 | 8.0 | 4.53 | 0.32 | 0.0058 | 0.0058 | 0.14 0.00 | 34.96 34.65 FULL | UIS
49152 | 49152 | T | 18 1| 31.10 | 81.10 0.0 1.77 | 0.0049 | 8.0 | 4.53 | 0.32 [ 0.0058 | 0.0058 0.00 Ki= | 04 | 0.13 0.13 35.09 35.09 | FULL | uIs

Date Printed 10/16/2020
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Junction Head Loss Calculation

Known

Diameter of Pipe 1 (in) 18.0

Diameter of Pipe 2 (in) 30.0 N

Diameter of Pipe 3 (in) 18.0 ¢

Diameter of Pipe 4 (in)* 18.0 1 — 2

Flow in Pipe 1 (cfs

) 14

Flow in Pipe 2 (cfs

) 34

Flow in Pipe 3 (cfs

) 10

Flow in Pipe 4 (cfs)* 10
Angle of Pipe 3 48
Angle of Pipe 4* 67
*Optional
Headloss is applied at Entrance to Junction
Solve For Insert Loss in Misc. Loss Column and
Area of Pipe 1 (ft?) 1507 leave Junction Loss Column Blank
Area of Pipe 2 (ft?) 4.91
Area of Pipe 3 (ft}) 1.77
Area of Pipe 4 (ft?) "

Head Loss at Junction (ft) 1.60

Equation Used:

Incorporates Pressure plus Momentum Laws

Hj=((Q/A2rg-Q1 1A 14-Qs**COS(ANG3)/Ageg-Q,°*cOS(ANGA)/Agrg) *2/(As+Ag)-D1+Dy)

Q,/(A*32.2)
Q2/(A*32.2)
Q,>*COS(ANG3)/(A5*32.2)
Q,>*COS(ANGA4)/(A4*32.2)
(2/(A1+A2))
(-D4/12)+(D,/12)

7.31
3.44
1.18

0.69
0.30
1.00

1.601119

Note: This calculation only works properly when the storm

drain is full. It may result in a negative result if Pipe 2
is partial flow.



STORM DRAIN CONSTRUCTION NOTES 2
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